Cross section (barns)

ENDF/B-VII GD-152
Principal cross sections

10° —

=

o
IS
I

[HEN

o
w
I

[N

o
N
I

=
o
=
I

=

o
o
I

total
absorption
elastic

gamma production

=

oI
N
o

11 901% 10° 10® 107 10® 10° 10* 10° 10° 10t 10°

Energy (MeV)




Cross section (barns)

ENDF/B-VII GD-152

resonance total cross section

4 — total

=

o
AN
I

=

o
w
I

=
o
N
IILJ Ll L1l

o
[EEN
I

|
o|
(6]

Energy (MeV)

H
oI
N




ENDF/B-VII GD-152

resonance total cross section

10%
totdl
3
’U?lO = =
=
®
=
S 10° :
Q 7 B
wn 1 (‘ C
8 9 L
O 10"
@) - \ N
10O =
- |
10™ 10°3

Energy (MeV)




ENDF/B-VII GD-152

resonance total cross section

103 I

total

=
o
N

Cross section (barns)
SH
=

Energy (MeV)

1072




ENDF/B-VII GD-152

resonance total cross section

10*

Cross section (barns)

1 — total

10°

Energy (MeV)




ENDF/B-VII GD-152

resonance absorption cross sections

10"

=
o
w

=
o
N

Cross section (barns)

capture

Energy (MeV)

H
oI
N




Cross section (barns)

ENDF/B-VII GD-152

resonance absorption cross sections

101—§ \J |
iU U\W “ |

Energy (MeV)




Cross section (barns)

ENDF/B-VII GD-152

resonance absorption cross sections

10% Canture
10t
10° “
A )
10" 3 U‘J th | N
d u
10‘2—§ \J
1073

Energy (MeV)




Cross section (barns)

ENDF/B-VII GD-152

resonance absorption cross sections

=

oI
[BEN
I

=

oI
N
I

ca

10°

Energy (MeV)

10*




ENDF/B-VII GD-152
Heating
I I

— heating

|

=)
[N
I

=

ol
N
I

Heating (MeV/reaction)
S
I

-6
10 | | |

10t 101° 10° 10® 107 10° 10° 10% 102 107 107

Energy (MeV)




Damage (MeV-barns)

ENDF/B-VII GD-152
Damage

=

oI
[BEN
I

=

ol
N
I

=

ol
w
I

H

ol
1SN
I

10™ —

damage

[ [ [ [ [ [ [ [
10° 10° 10* 102 107 10t 10° 10t

Energy (MeV)




Cross section (barns)

ENDF/B-VII GD-152
Non-threshold reactions

|

10t 101° 10° 10® 107 10° 10° 10% 102 107 107

Energy (MeV)




ENDF/B-VII GD-152

Principal cross sections

12 I I

=
co o
I I

Cross section (barns)
(@)}
I

total
absorption
elastic

gamma

8 10 12

Energy (MeV)

14

16

18

20




ENDF/B-VII GD-152
Heating

250

%107 |
— heating

N

o

O
I
I

150 — =

Heating (MeV/reaction)
2
I
I

al
o
|
I

0 | | |
0 5 10 15 20

Energy (MeV)




Damage (MeV-barns)

ENDF/B-VII GD-152
Damage

350 '
*1073

300 —

—— damage

[y = N N
o a1 o o)
o o o o

I I I I

o)
o
I

I I I
8 10 12

Energy (MeV)

I I I
14 16 18 20




Cross section (barns)

ENDF/B-VII GD-152
Non-threshold reactions

: — Yrgma) g
1 — (n,a
10°H —— (nxa)
107 -
107 -
107 -
I I I I I I I I I
0) 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII GD-152
Inelastic levels

1.2 ' '

=
o
I

o
)
I

Cross section (barns)
o o
IN o
I I

-
N
I

O
o

o
N
N
o

Energy (MeV)




Cross section (barns)

ENDF/B-VII GD-152
Inelastic levels

250 ' '

*1073

200 —

=

a1

o
I

100 —

50

-1 1 T 1 1

8 10 12
Energy (MeV)

14

16

18

20




ENDF/B-VII GD-152
Inelastic levels

160 ' '
*1073
140 — — (n,n*11) m
— (n,n*12)
— — (n,n*13)
0 120 —— (n,n*14) B
- — (n,n*15)
(qv)
Q 100 - L
S
= 80 .
O
(D]
N
7)) 60 ] [
7]
O
O 40— -
20 — i
0 | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII GD-152
Inelastic levels

100 ' '
*1073
— (n,n*16)
— (n,n*17)

— 80 — (n,n*18)
2 — (n,n*19)
= — (n,n*20)
(qv)
o
c
e
0
D
D 40—
N
N
O
@)

20 —

0 | i i | | | | | |

0 2 4 6 8 10 12 14 16 18

Energy (MeV)




ENDF/B-VII GD-152
Inelastic levels

60 | |
*107
— (n,n*21)
50 — —— (n,n*22) B
— — (n,n*23)
2 — (n,n*24)
- — (n,n*25)
@ 40 =
=)
o
= 30— m
5)
Q
%)
B 20— -
O
@)
10 =
0 | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII GD-152
Inelastic levels

50 I I
*10°3
— (n,n*26)
—  (n,n*27)
— 40 ] (n1n*28) B
2 — (n,n*29)
- — (n,n*30)
qv)
O
c
O
3]
QO
n 20— £
7))
(7))
=
@)
10 n
0 - | | | | | |
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII GD-152
Inelastic levels

30 | |
*1073
— (n,n*31)
25 — (n,n*32)
— ——  (n,n*33)
(0]
=
@ 20
L
S
= 15
)
D
(0]
5 10 —
o
@)
5_
0 i | i | | | | | |
0 2 4 6 8 10 12 14 16 18

Energy (MeV)




ENDF/B-VII GD-152
Threshold reactions

2.0 ' '
4 — (n,2n) =
1.8 — (nan)
— (n,n%)a
— 16 — (n,2n)a |
& — (n,n¥)p
= 1.4+ -
qv)
O
~ 1.2 —
S
= 1.0 - —
O
5,
N 0.8 —
)
0
O 0.6 L
O
0.4 —
0.2 -
0.0 | | | | | | B E—
4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII GD-152
Threshold reactions

2.5 ' '
— (n,2np)
— (n,n*c)
— (h,p)
~207 — () i
g — (n,p*0
(qv)
o
~ 15— i
c
O
O
D
N 1.0 i
w
(0))
o
@)
0.5 .
0.0 n i i i i | T
0 2 4 6 8 10 12 14 16 18 20

Energy (MeV)




ENDF/B-VII GD-152
Threshold reactions

250

*107™

200 —

=

a1

o
I

100 —

Cross section (barns)

50

(n,p*1)
(n,p*2)
(n,p*3)
(n,p*4)
(n,p*5)

I I
4 6 8 10 12 14 16

Energy (MeV)

18

20




ENDF/B-VII GD-152
Threshold reactions

2509 I I I
“10°
— (n,p*6)
=
- o
~2007 — (p)
2 — (np110)
®
O
= 150
c
S
O
Q
100 -
n
)
2
O
50
0 I I I

2 4 6 8 10 12 14 16
Energy (MeV)




ENDF/B-VII GD-152
Threshold reactions

163
e
10 — (n,p*11)
144 —— (n,p*12) B
— (n,p*13)
— — (n,p*14)
2 124 — (np¥o)
(qv]
2 10- L
S
-.: 8 ] ___
)
D
(0]
5y 6-— L
(0))
o
QO 4- —
2 — .
0 | | i i i i i i
2 4 6 8 10 12 14 16 18 20

Energy (MeV)




J1Ise|a Jo) uonnqguisip renbue
¢ST-do lIN-9/ddN4

SODI00A




WANA

¢
c}ﬁ\

N
Q<? ®

o

\ N\

(DY
\é.
—\

\
SODI00N

(TxU‘U) J10J uonnguasip senbue

¢S1-do lIA-9/ddN4







(s,U‘U) 10} uonnNqLISIp Jfejnbue
¢S1-do lIN-d/ddN4

SOD\00Na




Q'Q, Q0
6 &
\l (,0

et
0
-0
ol &
~ -7 mv
B 7
. T
N L oo

(7xU‘u) 10} uonngiisip renbue

¢S1-do lIA-9/ddN4




(G<U‘U) 10} uonnqLasip sejnbue
¢S1-do lIN-d/ddN4

SOD\00Na




(9,U‘U) 10} uonnqLasip sejnbue
¢S1-do lIN-d/ddN4

SOD\00Na




Q'Q, Q0
6 &
\l (,0

(/<U‘U) 1o} uonngLasip sejnbue
¢S1-do lIN-d/ddN4

SOD\00Na




Q’Q . (\Qz
%)
0" (P

9

SOD\00Na

T
o
o
—\

(8,U‘U) 10} uonngLasip sejnbue
¢S1-do lIN-d/ddN4




(6xU‘U) 10} uonnqLasIp sejnbue
¢S1-do lIN-d/ddN4

SOD\00Na




(0T«U‘U) J0} uonNQLISIp Jenbue
ZST-ao IIA-9/4aN3

SOD\00Na




(TT«U‘u) Joj uonnquisip Jenbue
ZST-A9 IA-9/4aN3

SOD\00Na




(2T«u‘u) J0j uonnqLisip renbue
ZST-ao IIA-9/4aN3

SOD\00Na




(ET«U‘U) 10} uoNNQLISIP Jenbue
ZST-ao IIA-9/4aN3

SOD\00Na




(#T«U‘u) 1oy uonnquisip senbue
ZST-A9 IA-9/4aN3

SOD\00Na




(GT«U‘U) J0j uonNqLIsIp Jenbue
ZST-ao IIA-9/4aN3

SOD\00Na




(9T.U‘U) J0} uonNqLISIp Jenbue
ZST-ao IIA-9/4aN3

SOD\00Na




(LT«U'u) Joj uonnquisip senbue
ZST-A9 IA-9/4aN3

SOD\00Na




(8T«U‘U) 10} uonNNQLISIP Jenbue
ZST-ao IIA-9/4aN3

SOD\00Na




(6T«U‘U) J0} uoNNQLISIP Jenbue
ZST-ao IIA-9/4aN3

SOD\00Na




(0zu‘u) Joy uonnauisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(Tz«u‘u) 104 uonnguisip Jejnbue
ZST-aO IIA-9/4aN3

SOD\00Na




(2z«u‘u) Joj uonnausip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(gzu‘u) Joj uonnauisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(¥2xu‘u) 10} uonnquisip renbue
ZST-ao IIA-9/4aN3

SOD\00Na




(GZxUu‘u) Joj uonnguisip renbue
ZST-ao IIA-9/4aN3

SOD\00Na




(9zu‘u) Joj uonnauisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(L2ZxUu'u) 10} uonnguisip renbue
ZST-ao IIA-9/4aN3

SOD\00Na




(gzu‘u) Joj uonnauisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(6zu‘u) Joj uonnauisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(0gxu‘u) Joy uonnauisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(TExU'U) J0j uonnquisip renbue
¢ST-do lIN-d/ddN3

SOD\00Na




(zexu‘u) Joy uonnaunsip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




(gexu‘u) Joy uonnaisip Jenbue
¢S1-do lIN-d/ddN4

SOD\00Na




> S >
'\QQ
O~ .
.
o 5
X<
e g
777ﬁ/x L W
7
0v @

(uz‘u) 10J UOISSIWS UOLNBN
¢ST-do lIN-9/4dN3




> _© 1>
S
SN %0@@
X<
¢ 4
0

B L 0.

-1

(ug‘u) 10J UOISSIWS UOLNBN
¢ST-do lIN-9/4dN3




.
o~ 0«0@
<> s =
3>

@4 < nm\o <
NS %
///@ . g
= il  Z
0 ¢

e(,uU‘u) 10} UOISSIWS UONNBN
¢ST-do lIN-9/4dN3




X
<

X
N2NO0Q

e(uz‘u) 10} UOISSIWS UOJINBN
¢ST-do lIN-9/4dN3




X
<

/

A\

\
N2ANIOONS

d(,u‘u) 10J UOISSIWS UOIINBN
¢ST-do lIN-9/4dN3




’— (dugz‘u) Joj uoissiwa uoinaN

\
AND

\
NS

¢S1-do lIA-9/ddN4




4" S T
= O~ 0@.%.
3> 0> —
S o o
N & il g
¢/4 -~
\f\\./. //// ﬂ P 0
£ N o
& _ A
& - 12
UGN L E

(0,U‘U) 10J UOISSIWD UOJINBN
¢ST-do lIN-9/4dN3




T,
4
<> < /\%
N
>> L
S Rl
NS Y
/X
SN -

NN

(uz‘u) 1oJ uoIssIwa uoloyd
¢ST-do lIN-9/4dN3




NN

(ug‘u) 1oJ uoIssIwa uoloyd
¢ST-do lIN-9/4dN3




\ Q(\\ \
N2ANIOONS

e(Lu‘u) 10} uoIssiwa uoloyd
¢ST-do lIN-9/4dN3




NN

e(ugz‘u) 10} UuoISSIWS uoloyd
¢ST-do lIN-9/4dN3




’ d(,u‘u) 10J uoissiwa uoloyd
¢ST-do lIA-9/4dN3

7
/
4
\
N2NO0Q




NN

(dugz‘u) 1o} uoissiwa uojoyd
¢ST-do lIN-9/4dN3




2
=Y s 3
> >
S>>
S @ !
ST S ST e
G

f%
—=
=
\ \ A\ \
RSO A

(0,U‘U) 10J UOISSIWS uoloyd
¢ST-do lIN-9/4dN3




N
=

NN

(ewb‘u) 10J uoissiwa uoloyd
¢ST-do lIN-9/4dN3




\
A
L %,
Q < >
s >
SUE L
)
> S // &’ g,
N A
S ~ AT G
& f - g
& ot Z
& T L
Q-

(0,d‘u) J1oJ uoissiwa uoloyd
¢ST-do lIN-9/4dN3




ENDF/B-VII GD-152
thermal capture photon spectrum
I I

=

o
w
|

| I

=

o
N
I

=

Gamma Prod (barns/MeV)
o
I

I I
0 2 4

Gamma Energy (MeV)




ENDF/B-VII GD-152

14 MeV photon spectrum

|

o
=
I

Gamma Prod (barns/MeV)
S § © o 8§
I I I I I

=

oI
BN
[EEY

I
10

I
20

Gamma Energy (MeV)

30




MeV/collision

ENDF/B-VII GD-152
Particle heating contributions

100 | | | |
*107

—— protons
alphas

80 —

60

40 —

20 —

0 | i i i

2 4 6 8 10 12
Energy (MeV)

14

16

18

20




ENDF/B-VII GD-152
Recoll Heating

180 '
*1073
160

recoil heating

= =

N S

o o
| |

100 —

Heating (MeV/reaction)
iy (o)} (00]

o o o

I I I

N
o
I

o
o
Ul —

I
10

Energy (MeV)

15 20




*1073

Cross section (barns)

ENDF/B-VII GD-152
Particle production cross sections

50 I I I I

—— protons
alphas

N
o
I

w
o
I

N
o
I

=
o
I

0 | i i i

2 4 6 8 10 12
Energy (MeV)

14

16

18

20




%,
O 0@.%.
\Q
e
\ ¢ m
o~ > - Z
oV &
\‘_H\
\
-

d(,u‘u) wouy suojoud
¢ST-do lIN-9/4dN3




N2ANIOONS

(duz‘u) wou} suojoid
¢ST-do lIN-9/4dN3




uojoid (0.d‘u) 10J uonnguisIp sejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoud (T.d‘u) 10J uonngLisip rejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoud (z.d‘u) 10) uonnguisip rejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoud (g,d‘u) 10J uonnguisip sejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoid (7,d‘u) 10) uonngLisip rejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoid (g.d‘u) 10) uonnguisip sejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoid (9,d‘u) 10J uonnguisip sejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoud (2.d‘u) 10) uonnguLisip sejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoid (g,d‘u) 10) uonnguisip rejnbue
¢ST-do lIN-9/4dN3

SODI00A




uojoid (g.d‘u) 10J uonNgLISIp sejnbue
¢ST-do lIN-9/4dN3

SODI00A




010.d (0T«d‘U) 10} UONNQLISIP JeINBUR
¢ST-do lIN-9/4dN3

SODI00A




010.d (TT.d‘U) 10} UONNQLISIP JeINBUER
¢ST-do lIN-9/4dN3

SODI00A




0104d (2T.d‘U) 10} UONNQLISIP JeINBUER
¢ST-do lIN-9/4dN3

SODI00A




0104d (£T.d‘U) 10} UONNQLISIP JEINBUR
¢ST-do lIN-9/4dN3

SODI00A




010.d (yyTd‘Uu) 10} uOnNQLISIp sejNbue
¢ST-do lIN-9/4dN3

SODI00A




] ®) 5 N@ -
I~ S
1
e 4
2377777Vv\ . g
77:/_, Oﬁ W
-1 L
J o
ﬁC\L \ B \\ \_ﬂ

(0,d‘u) wouy suojoud
¢ST-d9 lIN-9/4dN3




S X
S
NS
DS

o s O Yy

Sl o
0@ 0/. O‘_ﬂ <
& ¢ m

]

S s - Z
| 01 &

\‘_H\

e(Lu‘u) wouj seydfe
¢ST-do lIN-9/4dN3




ENDF/B-VII GD-152
alphas from (n,2n)a

¥

\

$
00
| W U w— Q0
o Te?

NN




